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ABStRAcT 

Distri.bution of field tnachines,by size gene:tai1y coin­
cides with the distribution of ,wheel tractors. IIi 1964, the 
large .tractors, those with 5 p1mQ bottom rating and over 
(70 horsepower and larger) j represented 14, t.? 16 percent of 
the. total in the Delta states, Northern Plains, and Southern 
plains regions only. The larger field machines were also 
1pcated in these regions.. By type of farm; l~ percent of 
the tractors on cash grain farms were large size, in con­
trast with 1 and 5 percent on tobacco artd poultry farms, 
respectively. Considering equipment ort the larger farms 
(annual gross sales of $40,000 or more), 17 percent were 
large size tractors. Conversely, 85 percent of the tr.actors 
On small farms had a 1.2 plow rating (25 horsepower or less) •. 
Changes in size distribution of most machines. since 1964. 
probably, have hot been extensive. The large inve,itory of 
relatively small machines is the. principal reason. Data , 
on farm tractors artdprihcipa1 field machines were obtained 
from the 1964 Pesticide and General Farm survey conducted 
by Economic Research Service, USDA. The survey farms 
accounted for about 90 percent of the total sales of agri­
cultural products in 1964. 

Key Words: Tractors, machines, farm types; farm pro­
duction region, annual gross sales, tractor horsepower,
plow bottom rating; self-propelled machines, pull or 
mounted machines; and field machines. 
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SUMMARY 

Farm equipment in the larger size groups, efficiently utilized, aids 
in minimizing farm production costs per unit of output. Cost advantages 
can occur with substitution of machines for labor and substitution ·of 
iarg"l11lachtnes for small ones, particularly if timeliness is a factor. 

Generally, U.S. fanns are equipped with relatively.~mail machines. 
However, beginning with the last decade, farmers have been purchasing 
larger and larger ones. These include power.units and equipment to 
accompany them, along with self-propelled units. 

As these larger pieces of equipment enter the inventory on farms, 
the annual increase in average size will accelerate. Two factors will 
contribute to this acceleration: (1) increasing discard rates for older, 
small mach:tnes, and (2) concentration of purchases of the larger size 
machines. With increasing size of equipment, more aggregate output may 
be achieved with less labor and machine time. 

Machine size by region, type of farm, and size of farm may be illus­
trated by size of tractor. In extensive farming regions such as the 
Northern Plains, Southern Plains, and the Delta States, the average size 
of tractors is much la.rger than elsewhere in the country. These were the 
only regions where wheel tractors of five- and six-plow'bottoms exceeded 
10 percent of the total in 1964. 

Similarly, type of farm is related to machine size. Those types 
with large acreages and large fields had large equipment. For example, 
cash grain farms and cotton farms were the only types with 10 percent or 
more of the tractors of five- and six-plow-bottom size. 

Regarding size of farm and size of tractors, on farms w:lth $40~000 
or more of annual sales, 17 percent of the wheel tractors were five- and 
six-plow-bottom size but only 1 percent was over six-plow-bottom size. 
In contrast, for small farms in the South (under $5,000 of sales), 85 . 
percent of the wheel tXB.ctors were one- and two-plow-bottom size in 1964. 

Distribution of self-propelled machines (mainly combines and cotton 
pickers) by size generally followed the. pattern of tractor size distri­
butions. However, the Mountain States had the highest percentage of 
large combines (cutting width of 18 feet and over)--4 percent. 
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Displacement of fam labor by;inachines has be~n a prob1em.iIi sbme 
areas oi Mechani.cal cotton pickers did the ~ork of 1.7 million. hand . 
pickers by 1964, and mechanical cotton strippers the work of 0.7 million 
hand snappers • These figl.tres. are based On the worker displacement ratio 
of 25 workers. per row of picking machine capacity arid 10 per row of 
strippit)gmachtne capacityo.Labor planning and management in advance of 
further mec~anization into tbbacco, fruit, and vegetable production will 
tend to minimize the problem of hUman resource adjustment.11 . 

.1/. Recognition of the problem and accomplishments in this area. are 
illustrated by the followitig reports: Potential Mechanization in the 
Flue-Cured Tobacco Industry, with Emphasis on Human Resource Adjustment.
U.S. Dept. Agr., Econ. Res. Serv., Agr. Econ. Res. Rpt. No. 169, Sept.
1969. and Fruit and Vegetable Harvest Mechanization,.Technological . 
Implications, Michigan State Univ., Rural Manpower Center Rpt. No. 16, 
May 1969. Later Michigan State Univ. reports will include: Manpower
Implications, RMC Report No. 17, and Policy Implications, RMC Report
No. 18. 
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PCMER ANt> EQlJ1PMENr ON FA&"is IN 1964; 48 stkrF$' 
Major Items By Size arld Type 
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Paul E. Strickler, Agricultural lk6noIId.st 
 
Farm Production Economics Divisiorl 
 

Economic Research Service 
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INrRODUCTION 

Numbers of principal machines On ,.farms have been a.vaiiabie from 
census, repOrts for decades. When iitt1e difference existed in siies of 
machines, the number of machines sei-;ied fait1y well as an indicator of 
m~chine,:triputs arid mechanical capabi1it;y for 1abot substitution. ,During 
the. 1960'S, ,sizes of machines used by farmers increased,rapid1y; and , 
se1f..;prope11ed machines began, taking ori an increasing share of the work, 
especially in harvesting. , this development points tip the need for,ad­
dit"iona1" iriformation on size, and type of machines being used arid distri ­
bution of these machineS. ' 

" 

. Objective,S ih th'is :"0udy are to determine the size and type. of 
machines ,used by fanners l~y (1) fann production, regions, 1/ (2) type of 
farm, and (3) size of farm as measured by annual gross saTes. 

'. Supplemental data on machine performance and costs, additional 
tractor data, and the questionnaire used in the survey discussed below 
are presented in the appendix•. 

Findings in this report are based on data from an ERS sampie su~vey 2/ 
conducted in 1965; primarily to measure the extent and cost of pesti ­
cide use on farms in 1964. Enumeration covered 10,800 farmers 1n 417 
counties. throughout the 48 contiguous States. IIi three southern,regiOris 
(Appalachian,. Southeast, and Delta States), the survey included farms 
with annual gross sales of $2,500 or more. In the remaining States, 
on1Y,farm.s with $5,000 or more of annual gross sales were included •. 
Use,able d~ta on machil\es were aviii1able fot all. farm types within these 
sales limits, except fruit and nut, and vegetable farms.• 

Farms represerit¢d in the pesti(!ide survey accounted for 90 percent 
of total agricultural sales, in the United States in 1964 and 90 percent 
of the '. cotton pickers, self-propelled combines, corn. heads., and hay 
conditioners. ,However, they had less than 70 percent of the tractorS. 
EsSeritial1y, the machiIles inclUded in the survey are those involved in 
nearly 90 pErtc~nt o( the N,ation's farm production. The part of the. 
inventory not included is (.~brnposed largely of sma11 machines em small 

1/ S~emap ott page vi for farm productiOn regions.

"'l/ 1964 Pesti'cide and General Fa~ SurVey. 
 



fat:in~; where they get ii.mtted use. Also 6 most of the machines on these 
small fa.rms .werepl,trchased as used equipment or' ~erepurchaSed Some tiIDe 
during the late 1940's or the early part of the 1950'S arid now involve 
little investment. 

Tota.l,numberS of machi~es represerited,in the,ERS Survey could be 
estimatedin most instarices from data. i,rithe 1964 Census of Agricu1tiiire 
or frOm the 1964 c~nstis, sample survey,of agriculture. These numberS 
were then distributed by regions ,types of farm, and farms by annual. 
gross sales, as detei:"m:ined from the ERS. Survey. Size and type of machirie 
distributions are those determined in the ERS survey. For wiridrOwers or 
swathers; and cotton strippers, no current estimates of numbers On farms 
are available. ERS survey data"statistics on manufacturers,shipments
for domestic use, and earlier estimates on the number of cOtton strippers 
were all used in a.rriving at tota.1s for these machines. 

Sales of large-size machines have acce1erated since theERS survey 
was made. ,However, data on size distributions obta.ined in 1965 should 
still fairly accurately reflect current distribution, and serve as a 
ba.se to meaSure future changes. 

Changes iri size distribution for mOst machines since 1964 would be 
relatively small; mainly because of the large inventory of small-size 
machines., sales of large wheel tractors may be used a.s an i11ustra.tion. 
Since 1964, sales of wheel tractors with 100 or more horsepower amounted 
to less than 2 percent of the tractOr inventory iri the study. But 
Gontinuing sales of large machines, coup1ed,with high diScard rateS for 
older ones, will contribute to an accelerating trend toward larger
machines on farms. 

Tractor sizes in this study were measured in plow bottoms~Compari­
sons of horsepower and plow bottoms are presented in appendix table 1. 
Appendix table 2 and figure 1 show the relationship between tractor size 
and cost of operation per hour and per a.cre of plowing. 

POWER AND FIELD MACHINES 

Wheel Tractors 

Standard wheel tractors now range from 9,to 140 or more horsepower
(maximum power takeoff) and are capable of pulling from one to eight or 
more plow bottom.s. With few exceptionS, field machines are pulled with 
Or mounted on tractors. 

It follows that size of tractors fairly well reflects sizes of 
machines to be used with them. On many farms, machines may be somewhat 
larger than would be necessary in a normal Season. Good machinery 
management will include an insurance factor in the form of a 1a.rger
machine to aid in combating unfavorable weather. 11 

The inven:tory of wheel tra.ctors on farms, however, is composed
ma.inly of the smaller size units, as indicated in table 1. In 6 of the 
10 regions,one- and two-plow bottom'sizes qf tractors predominated; and 
only the Northern Plains, D'e1ta States, a.nd Southern P1a.ins had more 

1/ Equipment Technology and Weather on Rice Farms in the Grand Prairie, 
Arkansas. Part 1: Farm Organization and Risk. Ark. AES. Bul. 73l~, 
Dec. 1968. 
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Tab1e,i.~;;,NUful:;ef of. farms .repordrigwneei tractors,rittiril:;er on farms, artd.percentage l:;y
plow;,;;bottOIri ,size, ,bi.fill:iriprdd'i,iCf;iori region, type of fam, a:nd annual grdss sales 
bf farmers; Uriited States, 1964!1 

Number of;..:,. Percentage by plow-bottom size 

.O'ver 
,six-plow 

II Excludes Alaska and Hawaii. Fruit and nut, and vegetable fa:rms are excluded. 
 
"1.1 Less than 0 • .5 percent.. .

11 Includes farms in the Appalachian, Southeast; a:nd Delta States regions only. 
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· than Hi percent. of th~ wheel tractors in the f:l.ve-. and six-plow bO,ttbin: 
sizes in 1964. FrOm. 1940 to 1964, horsepower per tractor on fanriS had 
riSen 44 percent and is expected to double by 1974 (See fig. 2 in the 
app.). 

:By type of farm, most of the tractors on tobacco and pou~,try farms 
 
were one- and two.. plow-bottom size. Cash grain and cottOn farms, where 
 
operationS are more extensive, had 10 percent or more of the tractors 
 
in the five..; and Six-plow-bottom sizes. 
 

Large farms. ($40,000 or more of sales) had 17 percent of the wheel 
 
tractprsin the five- arid six-plow-bottom sizes and 1 percent over six­

plow",:,bottom size~ In contrast, most of the tractors (85 percent) on 
 
small farms in the South were one- and two-plow-bottom size. 
 

Crawler Tractors 

Accdrding to census findings, the number of crawler.tractors on 
 
farins reached a peak around 1959 and has declined slightly since. A 
 
general decline has been evident Over most of the country. Only the 
 
Southeast and Delta States have shown moderate increaSes in number of 
 
crawlers•. Crawlers have been used principally on irrigated land and 
 
steep orchard sites. Large-size wheel tractors, which may be equipped

with high flotation tires and dual wheels, have no doubt contributed to 
 
some of the decline in use of crawlers. 
 

Like size of wheel tractors, crawler size was measured in plow
bottbms in this study. Small-size crawlers were generally found.in the 
Northeast and Southeast regions, where farms were relatively small. 
Some of the use was on potato farms in t:he Northeast, particularly in 
P¢imsylva:nia. Larger crawlers were more prevalent in the Delta,. Mountain, 
and Pacific States (table 2). Uses here include land leveling and form­
ing, deep plowing, and chiseling, all jobs where the power and traGtion 
of large crawlers offer advantages. 

Sizes of crawlers by type of farm varied widely. One-third of those 
on cash grain farms were over six-plow-bottom size. On dairy and other 
livestock farms only 7 percent were this large. Forty-four percent were 
one- and two-plow-bottom size. 

Because of the investment required and the extensive use needed for 
economy, the larger farms had higher percentages of large-size crawlers. 
On farms with $40,000 or more of annual sales, 35. percent of the crawlers 
were over six-plow-bottom Size. But on farms with sales of $10,000 or 
less, large crawlers represented less than 10 percent of tHe total. 

Row Planters 

Most farms producing row crops have one or more row planters ranging­
in size capacity from one to 12 or more rows. Units available for tool 
bar mounting are flexible as to row width as well as number of rows. 

Size of planters on survey farmS throughout the 48 States were about 
equally divided between one- and two-row and three-row and larger. 

only half the. regions had 50. percent. or more of the planters three­

row or larger, with the Pacific shOWing 78 percent in the larger sizeS 
 
(table 3). Small one- and b7o-row corn and cotton planters in the 
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Tabie2;-';;Nuiii'ber of fapns repditingcrawiei" tractors, nUmber on -~a,nns, arid perceritage by
plOW-bottom Size, oyfafm: prgdiiction region, type of fann, and annual gross saies 
of farmers, United states, 19'64 11 

Number of-- Percentage by plow-bottom size 

one..; or : T.hree- or : Five- or: OVer.Fanris Tractors tim-plow ; four-plow ; six;.plow ; Six-plow 

:----Thousands-;.--- ---;.--------------Percent--;.;.-----.;;-..;-;..------

Region: : 
Northeast----;.----~--: 6.9 10.3 55 33 5 7 
Lake States---------..;: 5.6 8.0 40 35 20 5 
COT.'Il Belt..;;..-;.;.-..;---;.-: 12.3 15.1 .31 45 16 8 
NOrthern Plains--..;-..;-: 7.5 9.8 24 46 20 10 
Appalachian..;..;------.;;-: 6.7 7.4 41 41 9 9 

., Southeast·..;------..;--..;: 1.5 1.6 50 33 17 
Deita States.;;---~----: 1.5 1.5 9 36 55 
Southern Plairis------: 4.1 6.4 25 39 19 17 
Mountain--;.---;.------: 17.1 2Q.4 18 22 40 20 
Pacific----;.---------: 20.6 28.8 13 22 34 31 

All regions-------: 83.9 109.3 26 32 24 18 

Type of farm: : 
Cash grain--..;----;..---i 23.6 32.1 9 24 34 33 
Tobacco and cotton---: 6.5 8.1 26 29 27 18 
Dairy and other : 
livesto~k-..;---------: 25.4 32.2 44 40 9 7 

Livestock ranches----: 3.8 5.6 28 26 36 10 
Other fann types ])- -: 24.6 31.3 25 33 27 15 

All fa~m types----: 83.9 109.3 26 32 24 18 

Annual gross sales: : 
$40,000 or more~..;~---: 21.3 30.6 10 22 33 35 
$.2.0,000 to $39,999..;..;-: 19.8 26.0 20 33 28 19 
$10,000 to $19,999---: 25.1 31.5 43 30 20 7 
$5,000 to $9,999-----: 16.6 20.1 33 45 13 9 
$2,500 to $4~999 ll--i 1.1 1.1 25 75 

Ail sales groups--; 83.9 109.3 26 32 24 18 

11 Excludes Alaska and Hawaii. Fruit and nut, and vegetable fanns are excluded. 
 
II Other field crops, general, and miscellaneous.

"'1/ InCludes fanns in the Appalachian, Sotitheast~ and Delta States regions only. 
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Tl:!-lJie 3 ~-,;;tKiin'Hef 6f farms reporting rOW piante:rs., rillriiber on farms, and percentage By row 
j;lize;1:iy fann production region, type of fann, and annual g:ross sa:les of fa~-iners, 
Uriited States, 1964 1/ " 

item 

. 
:.:. 

Region:. .... : 
No:rthea:st.:.,;;,;;--.:.----~-,;;--,;;---------: 

Lake states-.:.-----.:.--.:.------,;;-----: 
Corn ~elt---,;;,;;,;;--------.:.,;;--,;;.:.-----: 

Northern P1a::lns,;;-..;-----------.:..:.---: 
Appalcichian..;.:.--~-.:.---.:.,;;----..;-.:.-,;;--i 
Southeast,;;.:.-..;-----,;;---,;;-,;;---------: 
Deita states.:.~..;------.:.------------: 
Southern P1a:ins---------,;;-··------- : 
Mounta:in-,;;--.:.--..;-,;;--------,;;---,;;---: 
. . . 

Pacific.:.-.:.----,;;-----------------..;-: 

All regions---,;;--------,;;-.:.-----: 

Type of fa:m: : 

Cash grain------------------------: 

Tobacco,;;.:..:.------.:.-----.:.-..;---------: 

Cottori-.:..:.--..;-----.:.----.:..:...;---,;;-,;;..;--: 

Other field crop------------------: 

Dairy-- --.----..;---,;; -------..;-- ---- -- : 

Other livestock--,;;--.:.-------..;-----: 

other fann types 1/---,;;,;;,;;---------:


: 

Ail farm types--.:.--------------: 


: 


Annuai grdss sales: 
$40,000 or more-------------------: 
$20,000 to $39;999----.:.---,;;-----.:.-: 
$10,000 to $19,999----------------: 
$5,000 to $9,999-..;-..;,;;--.:.,;;.:.----,;;---: 
$2;500 to $4,999 3/-----~--,;;------:- : 

: 
Ali sales groups.:.------.:.-------: 

NUmber of-­

" 
Fa:rms Pla:nters 

. 
- - ---ThousaIids.-.:.,;; -.:. -.:. 

53.8 55.7 
146.8 150.9 
298~2 310.0 
110.4 118.5 
126.8 i43~9 
48.3 57.7 
47.4 57.7 
45.6 75.0 
25.6 33.4 
9.1 10.2 

9'12.0 1013.0 

173.3 193.5 
73.9 84.1 
73;0 103.3 
11.8 14.2 

218.9 225.9 
196.0 202.6 
165.1 189.4 

912.0 ,J013.0 

82:.1 112.4 
175.1 197.5 
331.0 357.6 
273.6 292.8 

50.2 52.7 

912.0 1013.0 

Percenta:ge by row siZe 

One-or Three-row 
two,;; row or more 

- - - -- - - -- -Percent.- - - - - - - - -,;;­

82 18 
 
56 44 
 
31 69 
 
45 55 
 
9'0 10 
 
88 12 
 
53 47 
 
31 69 
 
31 69 
 
22 78 


52 48 


26 74 

97 3 

43 57 

63 37 

73 27 

40 60 

50 50 


52 48 


20 80 

32 68 

52 48 

70 30 

99 1
 

52 48 


1/ Excludes Alaska: and Hawaii. Fruit and nut, lind ve.i~etab1e fa:nns are excluded. 
'1.1 Livestock .ra:nches and general.
"1.1 InCludes Fa:rins in the Appalachian, Southeast, and De.Ita States regions only. 
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Appalachian and Southeast and corn planters in the Northeast accounted 
for 82 to 90 percent of the planters in those regions. 

Cash grain farms lead among types of farms in the percentage of plant~ 
ers that ~ere three-row and larger, with 74 percent. On these farms, 
extensive acreages of corn and sOybeans are planted. Planters on dairy
farms were relatively small, with 73 percent in the one- and two~rOw 
size. on tobacco farms, only 3 percent were larger than one- or two-row. 

oniy farms with saies above $20,000 had more three-row and larger
planters than planters less than three~row. 
Combines 

Of the mailY machines available as self-propeiled units, only the 
combine has been accepted by farmers in large volume. In 1960, ~hen the 
number of combines.on farms was near the peak at over 1 million, about 
25 percent ~ere self~propelled. These quarter of a million combines 
accounted for over 50 percent of the acreage harvested with combines at 
the time.4/ Since then, more corn and other crops have been included 
in the harvest area of this versatile machine. 

Current saies show demand for self-propelled combines to be over 95 
percent of the total number of combines Sold, whereas as late as 1955, 
shipments of self-propelled units amounted to only one fourth of the 
total. Many of the. early self-propelled combines were relatively small, 
with a cutting width of only 7 feet. Of the self-propelled combines ' 
reported on in the 1964 ERS survey, over half cut less than 13 feet at 
a pass (table 4). 

Smaller self-propelled combines (under 13 feet) ranged from 18 per­
cent of the total in the Southern Plains to 92 percent in the Northeast 
States. Large sizes (18 feet and over) amounted to only 4 percent of 
the total in the Mountairl States, the region with the highest percentage
of large combines. 

Relatively few types of farms have sufficient grain acreage to 
justify ownership of very large combines. only cash grain and general
farms had any, and there just 2 percent of the respective totals were 
in the largest size category (18 feet and over). 

Over half the self-propelled combines were on farms having grosS
annual sales of $20,000 or more, and only 15 ~ercent were on farms with 
less than $10,000 of sales. Only farms with $20,000 or more gross sales 
had combines as large as 18 or more feet in width of cut. 

Pull-typ'e combines, after many decades of service, have s.een less 
and less service since the advent of the self-propelled combine. In 
1964, abo\;lt three-fourths of the pull-type combines were in the 6- to 
9-foot sizl\~ (table 5). Larger sizes (over 12 feet) comprised important 
percentages of the total in only the Pacific and Delta States regions. 
In the Corn Belt and Lake States, where more than 60 percent of the 
pull-type combines were located in 1964, most were relatively small 
(under 10 feet); and in the Corn Belt, about one-fifth were under 6 feet. 

Considering types of farms, dairy and livestock farms had almost 60 
percent of all pull-type combines~ Nearly all of the combines used on 
these farms were under 10 feet in width of cut, and 20 percent were under 

4/ U.S. Burea:.l of the Census. 1959 Census of Agriculture. Vol. V., 
Special Reports- ..Part 5, 1960 Sample Survey of Agriculture. 
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Table 4.--NuDiber of farms reporting self,,:propellerl combines, ntnnber on farms, and per­
centage by cutting width, by farm production region, type of farm, and annUal gross
sales of farmers, United States, 19641/ 

Ntunber of-- Percentage 
Item 

Under 13-14 15-11 18 feetFarms C!:Imbines 13 feet feet f~et and over 
~ • • > 

: - -- -Thousands- - - -- - - - - ---- - .... -- --Percent- ._- - -- - -_ .. -- ... - - .. 

Region: 
Northeast--~~,--------------· 7.7 8.0 92 8 

Lake States:~:--------------~ 24.4 26.0 82 15 3 1/ 
Corn Be1t-------------------: 82.2 85.1 76 24 
Northern P1ains-------------: 75.7 83.0 39 47 12 2 
Appa1achian-----------------: 15.1 17 .8 53 41 
Southeast-----------~-------: 3.0 3.1 88 12 --
Delta States----------------: 14.5 20.2 38 59 3 

Southern P1ains-------------: 23.0 28.5 18 68 11 3 

Mountain--------------------: 19.5 22.7 22 51 23 4 
Pacific---------------------: 9.0 11.9 31 45 21 3 

All regions--------------: 274.1 306.3 52 40 7 1 

Type of farm: 
Cash grain------------------: 123.6 143.3 46 43 9 2 

Tobacco------------------./,,·, : 2.2 2.4 90 10 
Cotton----------------------: 16.7 19.3 30 67 3 

Other field crop------------: 2.8 2.8 62 29 9 
Dairy-----------------------: 25.8 27.0 82 14 4 
Livestock-------------------: 36.7 37.1 82 18 1:.1 
Livestock ranches-----------: 9.3 9.8 54 36 10 

Genera1---------------------: 57.0 64.6 42 46 10 2 

-------------------------------------------------------------~---------
All farm types-----------: 274.1. 306.3 52 40 1 1 

. 
Annual gross 3a1es: : 

$40,000 or more-------------: 55.4 71. 7 36 51 11 2 

, , : 7$20 000 to $39 999----------: 73.2 83.3 51 40 2 
 

$10,000 to $19,999----------: 99.5 104.4 60 34 6 1:.1 
 
$5,000 to $9,999------------: 45.7 46.6 61 33 6 1:.1 
 
$2,500 to $4,999 11---------; 0.3 0.3 100 
 

.---------------------------------------------------------------~------A1.1 sales groU'ps---------: 274.1 306.3 52 40 7 1 

II Excludes Alaska and Hawaii. Fruit and nut, and vegetable farms are excluded. 
 
~I Less than 0.5 percent.

11 Includes farms in the Appalachian, Southeast, and Delta States regions only. 
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Table 5.--NUmber of farms reporting pull-type grain combines. nUmber on farms, and per­
centage by cutting width, by farm production region; type of farm, Bnd annual gross
sales of farmers; United States, 1964 11 

Number of-- Percentage by siie of combine 

,00TerFarms . • i2 feet 
. ... ,­

: - '" .... -Thousands- .. - -- - - -- - .. -- -_ ....... --Perce..!lt"-- .... --- - .. - -----


Region: : 
Northeast-------------------: 23.3 23.4 16 83 1 

Lake States------ ft 98.6 10106 15 81 4 
 
Corn Belt-----""-------------: 176.4 182.4- 19 79 1 1 
 

Northern piains-------_ .. ----; 54.0 57.8 12 51 33 4 
 
Appa1achian-----------------: 25.8 26.8 20 71 2 1 
 

Southeast- ....... "-------- ..------: 4.1 4.3 16 78 6 
 
Delta States------- .. ------ ...... : 4.1 4.3 23 45 16 16 
 
Southern Plains-------------: 8.6 9.3 22 66 10 2 
 

----------: 

11.0 29 49 i8 4Mountain"- ...... -- ... --------------: 10.2 
 
Pacific-----------------""---: 4.1 4.3 7 33 17 43 
 

•------~-----------------------~~--------~=------~"""'--------------
All regions-----"""-------"-: 409.2 425.2 17 74 7 2 

Type of farm: 
Cash grain-------- ... -- ... --- ... --: 79.0 84.2 10 68 17 5 

Tobacco---------------------: ILl 11.5 25- 72 1 2 

6.5 6.8 15 85Cotton---- ... ..;----- ...... ----~----: 

Other field crop---""--------: 4.1 4.2 6 82 12 
 

Dairy--------.--------------: 126.0 128.8 19 79 2 
 

Livestock---------- ... --------: 
 112.5 116.1 20 78 2 
 

Livestock ranches--------- ... -: 1.8 8.1 5 61 32 2 
 

General---------------------: 62.2 65.5 18 66 13 3 
 

--------------------------""----~~~~------------------------------------All farm types 409.2 425.2 17 74 7 2 
. - ~.~. -. " . 

Annual gross sales: 
$40,000 or more-----""-""---"-: 19.3 20.8 9 78 10 3 
$20;000 to $39,999----------: 77.7 81. 7 13 78 6 3 
$10,000 to $19.999----- ......---: 175.1 181.2 16 75 7 2 
$5,006 to $9,999----""-------: 133.0 131.3 22 69 8 1 

$2,500 to $4,99911---------: 4.1 4.2 25 68 7 -­
-------------""'"""---~--=----~------~~---~---------~~----""~--

All sales groups----- ..... --: 409.2 425.2 17 74 7 2 

11 Excludes Alaska and Hawaii. Fruit and nut, and vegetable farms are excluded.
II Includes farms in the Appalachian, Southeast, and Delta States regions only. 
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6 feet., Many of these faiiIis; ,particula.rly dairy farmS, had 1:huited ac­

reages in cropS to be combined. 
 

, aver 75 percent of the pull-type ccnnbines were on farms with less 
than $20,000.of annual sales. A higher percentage of.the larger.ccnnbines 
were on the larger farmS, but many of the larger combines probably were 
moved to smaller sized fams as self-propelled. ones replaced them. This 
tended to level out size diStributions somewhat. 

Corn .. HeadS for ..Combines 

Rapid adoption of corn heads for combines extended the use of this 
versatile machine Still further •. In 1964, about 24 percent of the corn 
acreage was field shelled by combines. By 1968, this percentage had 
about doubled.51 

. Most of the e~\rlier machines and a.tta.chments were relatively small;
and corn headS were no exception. As late as 1964, nearly 90 percent of 
the sa).es were of the two... t'oW' Size, but 60 percent of those sold in 1969 
were three-row and larger. 

.. In 1964, two-row co~ heads. represented 88 percent of the total on 
farms in the survey (tah:~:~ 6). ThiS was alSo the caSe in the Corn Belt, 
where over half the corti heads were in that year. Little variation in 
size. of corn headS waS evident among. the regions except in the Southern 
PlainS; where 30 percent of the total were three-row and larger. Only
4 percent were in this ca.tegory in the Southeast • 

. Type of farm had little influence on Size of corn heads. CaSh 
 
grain and livestock farms had the highest pe~centage of three-row or 
 
larger corn heads--14 percent in each. 
 

. . Even On the larger farms in 1964; less than 20 percent of the corn 
; heads were three-row or larger. Size distributions on the remaining

farms varied only slightly from the. national average, except that On 
small farmS all the machines were two-row. 

Corn Picker-Shellers 

. Three types of field picker-shellers are available: pull, mounted, 
and selfupropelled •. The self-propelled type was omitted in this survey
because of the Small number manufactured. 

Most of the picker-shellers on which, farmers reported were the 
 
two-row mounted type•. The Corn Belt, with more than one-half of the . 
 
picker shellers in 1964, had 73 percent of them in the two-row mounted 
 
category (table 7). 
 

Types of farms accounting for mOSt of the corn ha.d a similar pattern
of distribution. Two-row mounted machines accounted for 71 percent of 
those on other livestock farms; 67 percent ort dairy farms, and 58 per­
cent on cash grain farms. 

51 BaSed on 1968 data for 4 StateS with over half the U.S; corn 
acreage (Ill.; Iowa, Ind., and Minn.). 

#¥f'I~Htrw!tWpt exf' n. 
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Tabie 6.--i~er of farms reporting corn heads; nUmber on fArms, and.percentage by sizeof corn head; by farm production region, type of farm, and annual gross sales offarmers. United States, 1964 1/ 

NUmber of--" Percentage by .
size of cotnheadItein 

Farms Corn heads Two-row Three-row
ot inore 

:-----~-Thousands-------- ---------"Percent-~--------
R.egion:


Lake. States-----------------------!
: 

6.4 6.6 86 14
Coni Beit------------~~-----------: 41.9 43.3 88 
 12Northern P1ains------------------~: 12.2 12.2 89 i1
Appa1achian---------~------------m: 10.0 11.0 90 10

Southeast----~--------------------: 2.8 3.1 96 
 4
Southern piains-------------------; 1.2 1.2 70 30Other regions 1/------------------; 2.5

. . 2.. 6 91 9All regions--------------------: 77 .0 80.0 88 12 
Type of farm:

Cash grain------------------------': 38.5 39.9 86 14
Tobacco---------------------------: 1.7 1.8 89 11
Cotton----------------------"------: 1.9 1.9 94 6
Other field crops-----------------: 1.2 1.2 90 10

Dairy-----------------------------: 3.6 4.1 88 12
Other livestock-------------------: 16.5 16.8 90 
 10
Livestock---~---------------------: 0.7 0.7 86 14

General----------------'-----------: 12.9 
 13.6 91 9

All farm. types-----------------: 77.0 80.0 88 12 
Annual gross sales:

$40,000 or more-------------------: 22.3 24.4 82 18
$20,000 to $39,999----------------: 23.3 23.8 91 9$10;000 to $19,999----------------: 24.7 25.1 91 9
$5;000 to $9,999~-----------------: 6.6 6.6 90 10
$2,500 to $4,999 11---------------; 0.1 0.1 100


All sales groups---------------: 77.0 80.0 
 88 12 
 

1/ Exc1ud.es Alaska and Hawaii. 
 Fruit and nut, and vegetable farms are excluded.!/ Northeast, Delta states, Mountain, and Pacific regions.
1/ Includes farms in the Appalachian; Southeast; and Delta States regions only. 
 



Tabie7ii-:-..;Niiini>er of farms reporting corn picker-~hellers, nUmber ori f~rms, arid. percent..; 
age by r~ size, byfarm,prodUctiorl region, type of farm, and annual gross sales of 
farmers, United states, 1964 11 

Number of-­

item • Picker..;
Farms; shel1ers 

:_---Thtlll,sands,- -- -

Region:: : 
Lake states--------------: 3.7 3.8 
Corn Se1t-..;..; .. ----..;--..;----: 17.7 18.0 


Northern Piairis---------..;: 4.7 5.0 

3.9 4.2other regions 1:.1---------: 

Al1 regi(jns..;-.;.~--..;----: 30.0 3100 

Type pf farm: 
Ceish grain-----..;---------: 9.2 9.3 

Dairy--------------------: 2.8 2.9 

either 1ivestock----------: 12.3 12.6 

Genera1------------------: 4.4 4.7 

Other farm types -3/------=: 103 1.5 
: 

All farm types----..;---: 30.0 3100 .. 
Annual gross sales: 
 

$40,000 or more----------: 6.7 7.0 
 

$20,000 to $39,999-------: 9.4 9.6 
 

$10,000 to $19,999------..;: 10.2 10.6 
 

$5,000 to $9,999----..;----: 3.6 3.7 
 

$2,500 to $4,999 !!.I------; .1 .1 
 

: 
All sales groups------: 30.0 3100 

: 

PercEmtage by row size ana type 

OIle-row Two-row 

PUil Mounted PUll ! Motrilted 

-- -------------- -Percent,--- -- - -- - -----..; -- ­

9 i7 26 48 

2 12 13 73 

13 26 26 35 

38 27 8 27 

9 17 16 58 

4 19 19 58 
17 11 5 67 

6 9 14 71 
3117 28 24 

33 45 22 

9 17 16 58 

4 18 12 66 

2 15 17 66 

10 19 15 56 

32 i3 23 32 

100 

9 17 16 58 

11 Excludes Alaska arid Hawaii. Fruit and nut, and vegetable farms are excluded. 
7[1 Southeast, Delta States, and Southern Plains regions.
"11 Tobacco, cotton; other field cropS, poultry, and livestock ranches. 
'§.I Includes farms in the Appalachian, southeast, and Delta, States regions only. 
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On: farms with $20,000 or more of gross sales; two-thirds of the 
picket-shellers were the t~o~row mounted type. All of the machines on 
farms with less than $5,000 of sales were one-rOw pull type. 

Corn Pickets 

For more than half a century, the corn picker was the principal
machine in the mechanized corn harVest, only recently giving way to 
field picker-shellers. 

, . Because of many farms having sinall acreages of corn, the one-row 
machine predomtnated for m.any years. A self-propelled corti picker waS 
introduced in 1946 but never gained much acceptance. 

In: 1964, two-row mounted corn pickers accounted for 43 percent of 
corn pickers on farmS included in the survey (table 8). But only the 
Corn Belt, with 58 percent; was much above the national average for this 
size and type of machine. Self-propelled units represented 2 percent of 
the pickers in the Corn Belt but only 1 percent in the country. 

With regard to type of farin, only other livestock and cash grain
farms had more than half of th~ pickers in the two-row mounted category.
On cash grain fauns, 3 percent 'lof the pickers were self-propelled. 

By saleS classes, the p~e4omina:nt type of picker on large farms was 
the two-row mounted; on small ~arms, the one-row pull type. Only 3 per­
cent of the pickers on the farms in the largest sales group were 
self-propelled. 

!Lay Conditioners 

The quality and quantity of the hay crop no doubt has been substan­
tially improved by the use of hay conditioners, particularly in the 
humid regions. The principal function of the machine is to crack the 
stem of the plant to promote uniform. and faster drying of the crop. Two 
main types are available: (1) crimpers and (2) crushers. 

, During the first 10 years. after commercial production of this 
machine was started in 1945,. shipment data. were not available. Shipments
soared from less than 500 units in 1955 to nearly 50,000 units in 1959, 
the peak year •. In recent years, combination mower conditioners and , 
windrower-swather conditioners have been rapidly accepted because of the 
ability of these machines to do two or three operations in one pas.s over 
the field. 

Of all types of conditioners in use, farmers reported 60 percent in 
the crimper classification (table 9). Also, each region had more 
crimperS than crushers. In the more humid areas, there was a higher per­
centage of crushers than elsewhere. In the Northeast,> for example, 46 
percent were crushers. 

Considering distribution by type of farm, most of the conditioners 
were on dairy and livestock farms,where hay was an important crop. A 
slightly higher percentage of conditioners on,livestock farms were of 
the crimper type--66 percent, cbinpared with 59 percent on dairy farms. 

Size of hay acreage apparently had,some influence on the type of \ 
conditioner used. According to the 1964 Census of Agriculture, livestock 
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Tabie 8~·;--Number of farms repoz:tirig corn piclters, ntmihe,i bn fanns, and percentage by rOW 
size arid type; By farm production region, type bf farm, arid anil'ua1 gross sales of 
famers, United states, 1964 11 
 

Number of-- :Percenta~e by size and type 
 

One-row Two-row
item CornFarms pickers '. "'d: Self-Pull : Mou11ted Ftiil 
_._____-~~--------'-"'"-~~----'-~--'-----'-~--~.~.~:--'-------~~--'-~-M-ou-n~t-e~~~~pr_o_P_e_1_l_e_d_'_ 

. . 

:-- - ..;ThoUsarids... - - - - - -- - --- - - - - -- - - - - -Percent- -- - - --- '- - - -.;. - - - -- --' 

Region:
Northeast------------: 20.9 63 11 7 19 
Lake states----------: 92.1 47 6' 18 29 
Corn Beit------------: 210.8 220.3 18 7 15 58 2 

Northern P1ains------; 55.7 57.8 22 12 20 45 2 
Appa1achian----------: 28.1 29.8 65 16 4 14 1 

southeast------~-----: 11.9 1:i.9 53 33 2 12 
Delta states-----..;---: 3.8 4.0 44 44 3 9 
Southern P1ains------: 3.0 3.6 50 13 6 28 3 

Motintain-------------: 3.0 3.6 55 19 10 16 
Pacific-'-----------.;.-: 

-------------'-~--~------------~----~----------~~~--~ 
All regibns-------: 425.d 445.0 32 9 14 43 1 

Type of fann: : 
Cash grain-----'------: 90.5 94.8 17 6 19 55 3 

Tobacco-----'---------: 13.1 13.8 68 19 3 10 

Cotton---------------: 6.0 6.2 42 35 4 19 
Other field crop-----: 3.0 3.6 59 9 10 22 
Dairy----------------: 108.4 112.6' 53 9 11 26 1 

Other Hvestock------: 134.7 140.2 22 8 14 55 1 

LiVestock ranches----: 6.8 7.1 38 8 20 34 

Genera1--------------: 62.5 66.7 29 13 17 40 1 
----~--'-----------------------~--------------------'---~--

All fann types----: 425.b 445.0 32 9 14 43 1 

Annual gross sales: 
$40,000 or more~-----: 32.3 35.2 12 7 11 67 3 

$20,bM to $j9,999---~ 91.8 95.2 17 10 16 55 2 

$10~000 to $19~999---: 174.3 182.0 31 9 16 43 1 

$5,000 to $9,999-'----: 119.8 125.0 48 9 13 29 1 

$2~50b to $4,99911--; 6.8 7.6 66 27 7 

Ali sales groups-'-: 425.() 445.0 32 9 14 43 1 

II Excludes Alaska and Hawaii. Fruit and nut, and vef,etable fanns are excluded.

II Incltides fanns in the Appalachian, Southeast, and Delta States regions only. 
 

,Ji,'''ttr'nwWtf'tnYt'T'''T'e. 14

f® ti~~~;.. ,. !iii' . :': 
-'.' ."~__"'__"""'~""_.'''''''''''''''''''''''_''''~''''"_'-''-'".''"_''''''_'''''''''''''''' <>-_"'_ .... -"',.<,.,~.,.,"'''''.w_~._''''''''''''''''_.'''~ ..........'''~"'_.,J,.''.~"'~_.~w,"".+><"_~""""_~_~"~",,,,,,,,~,,,,",",",,,,,,_~~.,,,,,,~,,"~,,,----..~..._ ......,_.-w... 
 






'fable 9.-~Nwnbex:c£ farms, reporting hay condH:ioners~ number tin farms, and percetitageby
tYPE!ofcbtiditibner, by fa:tmprodu:ction region; type of farm, and annual gross sales 
of fannei'S. Utdted States. 1964 1/ 

Number of-- Percentage by type 
Item: 

Ha:y· Fams Criinper : Crusherconditioners 

· :--------Thousands--------- --------Percent---------
Region: 
 

Northeast-~--~--~~----------------: 45.2 46.1 54 46 
 
f":, Lake Sta:tes~------------.;,---------~ 56.7 57.4 60' 40 
 

Corn Belt-------------------------: 36'.3 36.4 63 37 
 
Northern Plains-------------------~ 4.0' 4.0 81 l~ 

Appa:lachian-----.------------~----- ; 12.0 12.3 61 39 
 

Mbuntain-------------~------------~ 3.9 3.9 64 36' 
 

Pacific..:.--------------------------: 2.7 2.7 68 32 
 
Other regions - 5.9 5.9 56 44
2/---..:.--------------:: 

All regions--------------------: 166.7 168.7 60' 40' 
: ,: 
 

Type of farm: ! 
 
Cash grain------------------------: 9.5 9.8 66 34 
 

Dairy-----------------------------: 118.5 119.9 59 41 
 
Other livestock-------------------: 22.5 22.6 66 34 
 

Generai---------------------------: 12.5 12.7 56 44 
 
Other farm types ll------..:.--..:.-----; 3.7 3.7 67 33 
 

: 
All farm types-----------------: 166.7 168.7 60' 40' 

·· · Annual gross sales: · : 
 
$40',0'0'0' or more-------------------: 18.2 18.6 62 38 
 
$20',0'00' to $39 ,999----------------:: 47.8 48.1 61 39 
 
$10',0'0'0' to $19,999----------------: 69.4 70'.0 60' 40' 
 
$5,(JQO to $9,999------------------~ 30'.1 30'.8 60' 40 
 
$2,50'0' to $4,999 ~/---------------; 1.2 1.2 57 43 
 

.. "' 
 ·· 
 : 
All sales groups---------------: 166.7 168.7 60' 40' 

·· 
1/ ExCludes Alaska and Hawaii.. Fruit and nut, and vegetable farms are excluded. 
 
"'11 Southeast, Delta states, and Southern Plains regions.

'11 Tobacco, cotton, other field crops, poultry, and livestock ranches. 
 
"£1 Includes farms in the Appa:lachian, Southeast, and Delta: States regions only. 
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farms had a higher average hay acreage.than dairy farms. This tendency
is borne out somewhat by the distribution of conditioners on farms by
sales groups; there was a slight increase in percentage of crimpers as 
size of farm increased. 

Windrowers or Swathers 

Windrowers or swathers, used for many years to windrow small grain,. 
are gaining rapid a.cceptance for cutting hay. Modern machines may be 
used as windrowers or as swathers, depending on location and weather. 
Generally larger than mowers, these machines.equipped with conditioners, 
make it possible to prepare large acreages of hay for rapid curing in 
record time. 

Early machines were pulled by tractors, but self-propelled ones have 
recently accounted for about 90 percent of sales to farmers. In 1964, 
pull-type machines were predominate, representing 75 percent of the 
total (table 10). 

Aimost two-thirds of the windrowers or swathers were in the Northern 
Plains and Lake states. The Northern Plains had 37 percent of the total. 
Much of the use in this region is for windrowing small grain. Because 
of the presence of many older machines, 77 percen~ of.the windrowers in 
this region were pull-type. In the Mountain and Pacific regions,
self-propelled units comprised about 75 percent of the total. Climate, 
relatively large acreages of hay, and more recent acquisition of the 
machines were all contributing factors to the high percentage of self­
propelled units in these regions. 

Distribution of windrowers or swathers by type was rather uniform 
among types of farms where hay and grain are important crops. Livestock 
farms, where only 11 percent of the machines were self-propelled, were 
an exception. General farms had the highest proportion--33 percent--of
the windrowers or. swathers in the self-propelled category. Considering
distribution by size of farm, small farms reported only pull-type 
machines. The trend toward self-propelled machines was pronounced as 
size of farm increased. On farms with $40,000 or more of sales, nearly
half the machines were self-propelled. Along with more of the larger
farms having sufficient hay acreage to justify self-propelled machines, 
many were in areas where both hay and grain could be cut. 

Pickup Balers 

Few machines have had the rapid acceptance accorded the automatic 
tie pickup baler. Early hand-tie types required a crew of three to . 
four to operatE the baling system. Now, one man with a baler equipped
with a bale thrower can do the sam.e job and the bales are ready for 
transport. Also bales may be dropped in place and picked up later by 
mechanical methods. 

Two types of balers are available, designated by the type of tying
material. In the early days of the pickup baler, hay to be shipped was 
traditionally tied with wire. In this way, a more compact and heavier 
bale was made and less ~reakage was experienced. .Areas where much of 
the. hay is grown for sale still bale a high percentage of the crop with 
wire. In the Southern Plains, Mountain, and Pacific regions, use of 
wire as tying material is still important. The proportion of wire-tie 
balers ranged from 30 percent in the Mountain region to 58 percent in 
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Table ~9.--NUmber of farms reporting 	 windrowers or swathed, nwnber on ~a:rllis, and per­
centage by:type of machi,ne, farm prddUction region, type of farm, and annual gross
sa:les of farine~s~ United States, 1964 11 

Number df-- Percentage by type 

Item: Windrawers Self~Farms and PUll propelledswathers 

:-------Thousands-------- --------Percerit----..;-..;..; 

Region: . 
Northea:st---..;------------------------: 3.9 3.9 79 2i 
Lake States--------------------------: 26.8 27.:j 80 20 
Corn Belt----------------------------: 12.8 12.8 92 8 
NoitheriJ: Plains----------------------: 36.5 38.9 77 23 
Southern piains----------------------: 4.4 4.9 74 26 
Motintairi-----------------------------: 7.5 7.6 28 72 

Pacific------------------------------: 3.3 3.7 23 77 
Other regions -2/---------------------:: 4.8 4.9 100 

All regions-----------------------: 100.0 104.0 75 25 

Type of farm: 
Cash grain---------------------------: 26.8 29.2 75 25 
Daiiy--------------------------------: 23.2 23.5 73 27 
Livestock----------------------------: 16.2 16.2 89 11 
Liv,estock ranches--------------------: 7.3 7.4 76 24 
General------------------------------: 23.3 24.5 67 33 
ether farm types -3/------------------:	: 
 3.2 3.2 86 14 

: 
 
Ail farm types--------------------: 100.0 104.0 75 25 

: 
Annual aross sales: : 

$40,0 0 or more----------------------: 11.6 13.1 51 49 
$20,000 to $39,999-------------------: 21.9 22.8 67 33 
$10,000 to $19,999-------------------; 40.6 41.6 81 19 
$5,000 to $9,999---------------------: 24.9 25.5 85 15 
$2,500 to $4,999 ~/------------------; 1.0 1.0 100 

: 
All sales groups------------------: 100.0 104.0 75 25 

II ExclU:des Alaska and Hawaii. Fruit and nut, and vegetable farms are excluded. 
 
"'II Appa:lachian, Southeast, and Delta States region.

"11 Tobacco, cotton, other field crops, and poultry.

!,I Iricludes farms in the Appalachian, Southeast, a:rid Delta States regions only. 
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the Southern: Plains (table 11). 

Since much of the hay is feci on farms where it is grown, and twine 
is the tying material used extensively to tie bales for local use, 90 
percent of the balers were twine-tie. 

With.rega:rd to distribution of balers by type of fa:rm, fa:rms where 
feeding of livestock is extensive had mainly twine-tie ba:lers. Dairy
farms had 96 percent of the balers in this category a.nd livestock fa.rms 
92 percent. 

Large farms and ranches have the acreage to produce large amounts 
of hay. Oil farms with $40,000 or more of sa:les in 1964, 20 percent of 
the balers were wire-tie; 98 percent of the balers on small farms were 
twine-tie. 

Forage Harvesters 

About 125 million tons of various forage materials are processed 
annually by forage ha:rvesters. The two types available are commonly 
referred to a:s (1) cylinder or flywheel and (2) flail. 

For chopping corn: silage, the most extensive operation~ cylinder 
harvesters are used. The flail type is popular for chopping forage for 
green feeding. 

Cylinder-type harvesters, introduced earlier (1936) than flail-type,
ra:nged from 61 percent of the total in the Pacific States to 91 percent 
in the Northern Plains in 1964 (table 12). Fla:il-type ha:rvesters, in­
troduced in 1952, accounted for about half the total shipments in 1960 
and 1961 but have ranged from 15 to 35 percent of the total since then. 
This type represented 21 percent of the total number on farms in 1964. 

Concerning type of farm, cylinder- or flywheel-type forage harves­
ters represented 75 percent of those on dairy farms and 86 percent of 
those on other livestock farms. Wider usage of flail-type machines on 
dairy farms reflects greater usage of grass silage and green chop on 
these farms. 

Preference for cylinder-type machines was stronger on small farms 
than on: large ones, the proportion ranging from 86 percent of the total 
on small farms to 77 percent on farms with $20,000 or more of sales. 

Cotton Strippers 

Although successful cotton strippers were available long before 
cotton pickers,strippers made little headway until the early 1940's. 
Leaves and trash collected along with the bolls were a problem at gins. 

Cotton strippers worked well in areas such a.s the High Plains of 
Texas, where hand snapping was a common practice. Even today, stripping 
cotton is largely confined to this general area. In 1964, 95 percent 
of the strippers were in the Southern Plains (table 13). 

Most of the cotton strippers used in 1964 were two-row ma:chines. 
The two-row size accounted for 94 percent of the total in the Southern 
Plains, 97 percent of. thoSe on cotton farms, and about 96 percent on 
farms with more than $10,000 of sales. 
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Table h ~.;...: Nimiber of farms reporting pickup balers; nUmber on f~rms j a:nd percenta:ge by 
type of tie; b~ farm product.ion region, type of farm, a:rid ~nn:ual gross sa:1es of 
f~tmers, United States, 1964 !I 

1teili 

: ­

R.egiori: 
Northea~lt---.;.------..;.;--------- : 
Lake St~tes--.;-.;-.;---..;---..;-.;.--~ 
Corn Be1t--;----.;-------------: 
Northern P1~ins.;-.;---------.;--~ 
App~lachi~n--.;----------------: 
Southeast-------------------.;-~ 
Delta States------------------: 
Southern P1ains---------------~ 
Mountain------------.;------.;--: 
Pacific------.;----------------~ 

All regions-------------.;--: 

Type of fa:rm: 
Cash grain-------.;-..;----------: 
Tobacco--.;---..;----------------~ 
Cotton---------.;.--------------: 
Other field crops--"'----------~ 
D~iry------------------.;.;-----: 

Livestock---------------.;~..;---: 
Livestock ranches-----_----- __ : 
Genera1-..;-------------.;-------; 

: 
All farm types-------------: 

: 
 
Annual gross sales: : 
 

$40,000 or more-..;--.;.----------: 
 
$20,000 to $39',999---- -----_.--: 
 
$10,000 to $19,999------------: 
 
$5,000 to $9,999-------..;----.;-~ 

$2,500 to $4,999 1:.1-----------;

: 
 
All sales groups-----..;-----: 
 

'·11 Excludes Alaska. and Hawaii 0 

NUmber bf-­

,Farms Balers 

--- .• - -'i'h:ousands- -..:. - -- ­

70.0 
120.1 
168.4 

62.8 
52.8 
8.4 

10.6 
16.1 
33.3 
13.3 

555.8 

73.9 
19.5 
lo.d 
2.8 

226.8 
122.8 
11.1 
88.9 

555.8 

55.0 
119.5 
2.20.1 
149.5 
11.7 

~55.8 

72.0 
120.6 
170.0 

64.0 
53.3 
8.5 

10.8' 
17.0 
35.7 
14.8 

,;...., , ~ 

566.7 

75.4 
19.8 
10.0 
2.8 

230.1 
124.1 
12.1 
92.4 

566.7 

59.5 
121.3 
222.3 
151.9 
11.7 

566.7 

Percenta:ge by type 

Twine-tie wire-tie 

- - -- -- - -..; - -Percent-- - --- - - --- ­

98 2 
 
98 2 
 
89 11 
 
88 12 
 
97 3 
 
97 3 
 

100 
 
42 58 
 
70 30 
 
56 44 
 

90 10 
 

82 18 
 
99 1 
 
17 23 
 
92 8 
 
90 4 
 
92 8 
 
7~1 22 
 
78' 22 
 

90 10 
 

80 20 
 
89 11 
 
91 9 
 
91 9 
 
98 2 
 

90 10 
 

I/ Includes farms in the Appalachian, Southeast, and Delta: States regions only. 
Fruit and nut ,and veget;:ab1e fatms are' excluded. 
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Table i2.~-NuIiiber bf .farms reporting forage harVesters; nUmber on farms, and percentage
by. tYP7 of harVester; by farm production region, type of farm, and anriual gross sa:les 
of farmers, United States, 1964 11 

Percentage byNtiInber of..;­ type of harvester 
Item 

Fora:ge Cylinder ()rFarms Fla:ilharvesters flywheel 
. . 

:---..;---Thousands-------- -----..;..;--Percent---..;-..;..;--..;..; 

Region: 
Nbrtheast--..;---..;---..;---"'---------: 
Lake S~ate~..;-..;-----------~~----..;..;~ 
Corn Belt..;..;..;_----..;-------..;-..;-----;',t • 

Northern Plairis..;---..;-------------~ 
Appa:1achian--.;,--------..;--..;..;------; 
Southeast..;--..;-----..;--------------: 
Delta ~ta:tes--~----------..;-------~ 
Southern Plains..;-------..;-..;..;--..;..;-.;,~ 

Mountairi..;------..;-------..;---------: 
Pa:cific------..;..;----------------..;-~ 

All regions..;------------------: 

Type of fa:rm: : 
Cash grain-----------------------: 
Dairy..;------------------..;--------~ 
Oth'er livestock-..;----------------: 
Livestock ranches--~..;-----------..;~ 
General-------..;---..;--------------: 
Other farm types 1/--------------~ 


: 

All fam types----------------: 


: 
Annual gross sa:les: : 


$40,000 or more-------..;----------: 

$20',000 to $39;999..;-------------..;~ 

$10,000 to $19,999..;------------..;-: 

$5,000 to $9,999------..;----------~ 

$2,500 to $4,999 11-----------..;--; 


: 

All sales groups..;--..;----..;-----: 


45.4 56.9 
68.6 81.4 
56.5 62.0 
44.1 46.7 
12.7 13.7 
3.1 3.4 
2.8 3.2 
4.1 4.7 

12.2 13.5 
5.5 6.5 

255.0 292.0 

20.9 22.5 
140.5 167.9 
42.1 45.8 
6.4 7.0 

40.5 44.1 
4.6 4.7 

255.0 292.0 

37.7 44.2 
68.3 80.9 

101.8 115.1 
44.6 49.2 
2.6 2.6 

255.0 292.0 

75 25 
75 25 
79 21 
91 9 
88 12 
80 20 
84 16 
80 20 
83 17 
61 39 

79 2i 

83 17 
75 25 
86 14 
81 19 
82 18 
79 21 

79 21 

77 23 
77 23 
79 21 
84 16 
86 14 

79 21 

1/ Excludes Alaska and Hawaii. Fruit a:nd nut, and vegetable farms are excluded. 
 
'2/ Tobacco, cotton, other field crops,. andpot.i1try.

"'1.1 Includes farms in the Appalachian, Southeast; and Delta: States regions only. 
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Tabi~ 13 .--Ntilnber, of farms reporting cotton strippers, nutriber on fa:t;ms, and percentage
by row size, by: farm productiqn region, type ·of farm" and annual gross salEHi of 
farmers, Uffited states, 1964 1/ 

Item 

; ­

Region: . .. : 
Southern plains-----------..;..;..;.;.-:. 
Other 	regions 2/---------.;.-----; 

. . . 
All regions-.;...;-..;...;--;..;....;-.;.-..;--: 

Type of farm: : 
Cottori..;;..----..;------------------: 

Otner 	farm types }j------------; 

Ail farm types------------..;-; 

Arinual gross sales: 
$40,000 or more----------..;-----: 

$20,000 to $39,999.;------------: 

$10,000 to $19,999-------,.--..;--: 

$5,000 to $9,999--""------------: 

$2;500 to $4,999 1:1./------------; 

Ail sales groups--------..;---: 

1/ Excludes Ala:ska: arid Hawaii. 
1./ Appalach:i,an an~ Mount~ir:t.' 

NUmber 	of..;...; Percentage by size 

CottonFanns 	 One-row' Two-~ow. strippers 

-- ­ -- ­ -Thousands..;- -- ­

32.;5 38.1 

1.5 1.9 

34.0 40.0 

24.5 29.2 

9.5 10.8 

34.0 40.0 

4.5 7.3 

9.9 11.7 

S.9 10.6 

9.7 10.4 

34.0 40.0 

-.::. ­ - ­ - -- -..;- --Percerit.- ­ - -...;;.. -;..--..; 

6 94 


12 88 


6 94 


3 97 


14 86 


6 94 


3 97 


5 95 


4 96 


11 89 


.6 94 


Fruit and nut, and vegetable farms are exciuded. 
. 

"'J/ Gash gra:in, dauy,. other fIeJ.d crops, and general. .. .

!/ Includes farms in the Appalachian, Southeast, and Delta States regions.orily. 
 



Relatively inexpensive, the stripper enabled rapidmechanization of 
the cotton harvest in the Southwest after gins were equipped to handle 
machine stripped cotton. 

Since a two-row stripper harvests about as much cotton as 20 hand 
snappers, a rapid decline in the need for hand labor resulted. In the 
1949-50 season, only 2 percent of the cotton in Oklahoma was machine 
harvested; in Texas, the proportion was 11 percent. In the 1964-65 
season, machine stripping accounted for 75 percent of the cotton har­
vested in Oklahoma and 64 percent in Texas. 

In 1964, 40,000 mechanical strippers harvested cotton that would' 
have required about 0.7 million hand snappers at 10 per row of machine 
harvesting. 

Cotton Pickers 

The cotton picker, one of the gre~test laborsaving machines of all 
time, went into connnercial production in 1941. Ten years later (in the 
1951-52 season), California harvested more than half of the State's 
cotton crop with pickers. For the United States, however, only 15 per­
cent was picked by machine. Labor was still not a great problem in the 
South, and there were problems of adjustment at gins ,with regard to 
handling machine-picked cotton. However, from 1951 to 1964, machine 
picking moved forward rapidly. In the 1964~65 season, 58 percent of the 
cotton in the United States was machine picked and 19 percent was machine 
stripped. 

Many of the earlier pickers were one-row mounted machines, and a 
large number of these machines, along with some pull types, were still 
in use in 1964 (table 14). 

High-capacity, self-propelled pickers were most numerous in the 
Delta States, the 7,500 there amounting to one-third of the pickers in 
that region. In the Corn Belt (mainly Missouri), 43 percent of the 
pickers were two-row, self-propelled but the total number was relatively 
small. 

Cotton farms had 67 percent of the pickers in 1964, with nearly 
one-third of the total being two-row self-propelled units. While the 
remaining third of the pickers were scattered among several types of 
farms, most of them were on other livestock, and general farms. 

In terms of annual gross sales, farms with $40,000 or more had 
nearly one-half the total number of cotton pickers; 42 percent were 
two-row self-propelled machines. Even on these farms, an equal percent­
age were one-row pull and mounted pickers. A few of the two-row machines 
were on the small farms but the operators probably did a lot of custom 
picking with them. 

A one-row picker will pick as much cotton as 25 men picking by hand. 
Estimates from this study indicate that about 35,000 one-row pickers and 
18,000 two-row pickers were in use in 1964. On the basis of 25 hand 
pickers per row of mechanized picking, it would have taken about 1.7 
million workers to pick the cotton harvested by mechanical pickers in 
1964. 
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Table 14.--Number of farms reporting cottorlpickers, number on farms, and percenfage by 
row size and type, by farm production regiOrt; type of farm, and annual gross sales 
of farmers, United States; 1964 11 

.. 
.J;...Item 

Cotton PUll and Self- Self:'" 
Farms.: pickers mO\1Ilted : propelled.: MoUnted : propelled 

. 
:----Thousands---- --,.;--..- ..... ------,.;---Percen.t.........-------... --- ..---

Region:
Corn Be1t------G-----~: 2.9 2.9 48 5 4 43 
Appa1achian------.,;--- .. ~ 8.0 9.5 61 9 1 29 
Southeast-------------: 6.0 1.0 70 4 12 14 
Delta States----"----~: 11.1 22.1 60 4 3 jj 

Southern Plains-------: 1.1 2.2 56 17 2 i5 
Mountain--------------: 2.1 3.8 14 36 21 29 
Pacific---------------: 2.4 4.9 68 12 6 14 

.~----~--~~-=~~~~~~~------~--~~~-----
All regions.--------: 40.8 53.0 58 9 5 28 

Type of farm: : 
Cotton----------------: 26.5 35.8 55 8 6 31 
Other farm types ll---~ 14.3 17.2 65 10 4 21 

.----------------~~----------------------------------------~-----------~~ All farm types-----: t~0.8 53.0 58 9 5 28 

Annual gross sales: 
$40,000 or more-------: 15.1 24.9 42 9 7 42 
$20,000 to $39,999----; 11.1 12.5 65 9 3 23 
$10,000 to $19;999----: 9.7 10.2 77 9 4 10 
$5,000 to $9,999------~ 3.7 4.0 80 8 3 9 
$2,500 to $4,9991/---; 1.2 1.4 89 2 1 8 

All sales groups---: 40.8 53.0 58 9 5 28 

11 Excludes Alaska and Hawaii •. Fruit and nut,and vegetable farms are exc1uded. 
"'11 Cash grain, tobacco, other field crops, dairy, other liveStock, and general.
'1' Includes farms in the Appalachian, Southeast, and Delta States regions only.-' 
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CROP DRIERS 
 

In this study, three principal systems,or methods of crop drying 
were considered: (l).oatch or coiitinuous flow; (2) in-sto~age, lay~r; 
and batch-in-bin. ,Hatch or continuous flow systems have high,capacity
and turn out a high-quality product when properly operated. In-storage;
layer drying is the least costly method but is relatively ,slow. Batch­
in-Dirt driers combine, the advantages of oatch drying and in-storage
dry.ing, with the bin becoming an in-Storage drier after other storage
bins are filled. 

Orice it is decided to use a drier, decisions relatifi.g to costs and 
to drying capacity needed will help determine the type of drier to 
purchase. 

In 1964; hatch or continuous flow represented 25 percent of the 
total o£ 120;000 driers; in-storage; layer, 33 percent; and batch-in-bin; 
42' percent (table 15). Since corn is the principal grain crop dried, 40 
percent of the total driers were in the Corn Belt. Irt~storage,layer 
drierS predominated here,.accounting for 4l,percertt of the. total in the 
region. Most of the driers in the Appalachian and Delta StateS were 
batch-in-bin driers, which are popular for drying rice and peanutS. 

ConSidering type of farm, cash grain farms lead with half the 
driers; and the batch-in-bin type was the most commonly used--4l percent
of the total on these farms. Livestock farms had about 25 percent of 
the driers; follJwed oy general farms with nearly 15 percent. Batch-in­
bin driers were most commonly used on both of these types of farms, 
representing 45 percent of the total. 

Farms with $10,000 or more of gross sales had 95 percent of the 
driers in the survey. Large farms ($40,000 or more of sales) had more 
oatch-in-bin type driers than either of the other ty'pes of driers~-46 
percent. This was also true for farms with saleS of $10,000 to $39,999; 
however, on these ~,a.rms; in- storage, lay~r driers were nearly as cotninon 
as batch-in-bin--37 percent for the fonner and 39 percent for t.he latter. 
Relatively few driers were on small farms and those few were pt'incipally 
batch-in-bin and in-Storage, layer types. 
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Table 15.-.. Nuiitber of farms reporting crop driers, ittmlber on farms; and petcentageby 
type of drier, by farm production region. type of farm, and anmia1 gross sales of 
fanners, United States; 196/.. 1/ 

Number bf-- Percentage by type of drier• 
~ " 

Item Batch or In-storage Batch-FarmS Driers continuous layer in-bin .. flow 

:------Thousands------ ----------------Percent-----------------

Region: : 
'\ Northeast-------- ..-- .. _-: 5.5 5.8 14 52 34 

take States----~~------~ 10.2 11.3 44 23 33 
Cbrtl 48.7 54.!) 27 41 32Belt-- ... -----------: 
Northern P1ains--------: 22.7 25.0 27 33 40 
Appalachian------------; 10.2 15.0 7 10 83 
Delta States-----------~ 2.8 4.9 15 12 73 
Other regions 1/----.. -- ; 2.9 4.0 24 48 28 

All regions---------: 103.0 120.0 25 33 42 

Type of farm: 
Cash grain-----------~-: 45 .. 2 58.8 28 31 41 
Other field crops------: 2.2 2.5 23 10 67 
Dairy------------------: 10.6 10.8 28 45 27 
Other 1ivestock--------: 25.5 27.5 21 34 45 
General----------------: 16.3 17.2 22 33 45 
Other farm types 11---- ; 3.2 3.2 24 35 41 

: 
All farm types------ : 103.0 120.0 25 33 42 

Annual gross sales: 
$40,000 or more--------: 32.8 40.8 28 26 46 
$20,000 to $39,999-----: 35.5 40.6 24 37 39 
$10,000 to $19,999----'-: 28.9 32.7 24 37 39 
$5,000 to $9;999-------: 5.4 5.5 18 37 45 
$2,500 to $4,999 !if---"; 0.4 0.4 10 40 50 

: 
All sales groups---- : 103.0 120.0 25 33 42 

1/ Excludes AlaSka and Hawaii. Fruit.and nut, and vegetable farms are excluded. 
 
"1./ Southeast, Southern Plains, Mountain, and Pacific regions.

1/ Tobacco and cotton fanns, and livestock ranches.

!! Includes farms in the Appalachian, Southeast, and Delta States regions only. 
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Appendix tabie l.--Esttmated average ,horsepower of tractors 
by plow bottom rating, United States 

Plbw bottoms 	 Estimated average horsepower 

· 
 · 
 :----- .. -Max:i.tnu:IIi-~ .. -~~- ----~~--Rated---------
;;Number: · 
 1 and 2---~~~~----~~-~~-~~! 	
· 

25 22 

· 
3 and 4~-~~~~~---~~~--~---: 45 	 40 
· 
 · 
 5 arid 6-----~---·~,,--~------! 15 	 65 
·• 7 and ovet---~------------: 100 and over 90 and over 

Sources: Storie and Gulvin, Machines for POwer Farming, John Wiley 
and Sons, Inc., New York City1957; Nebraska tests; and Implement and 
Tractor Publications, Inc .. , 1969, Farm Equipment Red Book. 

Appendix 	 table 2.--Tractor cost per hour on 38 
Ohio commercial farms', 1967 

Size of tractors (plow bottoms)
Annual hours 

of use Two or Two or Three or Four or Five or 
less three fOur five six 

·· :---------------------Dollars--------,-------------- ­· 
 · 
 Less than 100--------: 2.75 5.75 7.50 1/ 1/· 
 · 
 100-200--------------: 2~35 3.80 4.56 6.63 1/· 
 
200~300------ .. ------ .. ; 	 1/ 3 .. 09 3.70 3.33 5 .. 15 

· 
 
300-400----- ....--~----; 1.13 1. .. 07 2.82 3~39 4 .. 24 

· 
 · 
 400~500------- ..------: 	 2 .. 35 2.13 3.44 3.82 
· 
 · 
 500-600--------------: 	 2 .. 38 3.66 
· 
 

6()O-700----- ....-~-- ..--: · 	 2.37 3.33 
· 
 

OVer 700------ ..~~----: · 
· 	 

3.18 

· 
 
1/ No data. available. 
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flAcl01 AND LAIOI COST 
 
PEl ACIE fOI PLOWING 
 

3'.6 

Labor 2.51 

2.02 

NUMln OF PLOW BOTTOMS 
8AS!:D ON 500 TIIACTOil NDUIIS "til YEAII WITH 100 HDuits FOil "LDWINC. AN ADDITIONAL COlT FOil THE "LOW 

WOULD' VAIIY FifO,. 1.'0 TO S.'5 ,.tli ACItE. 
SOUIICE, ilI~ICELL. D. II., AND JHAUDYS. E. T •• OHIO IiEI'OlfT. OHIO IfESUIICH AHD DEVELO"ilEHT CEHTEIf. 

U.S. DEPART,MENT OF AGRfCUUURE NEG. ~RS1613-10 (61 ECONOMIC RESEARCH SERVICE 

Figure 1 
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tractors 

400~---r----+----+----4-~~----~--~ 

300 I'----r--.J--~ 

'45 '50 '55 '60 '65 '70 '75 
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Figure 2 
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J@ti 
QUESTIOl'fflAIRE USED IN ERS 1964 PESTICIDE AND GENERAL FARM SURVEY 

c: ;=: 
". 

!" Item and Description Type and/or Size CODE Numberi~.·· OFFICE USE 
I" 1i; 8.-t , < (2) (3) (4)22

'" ktftftf\mmt:~~~~t~~~~~~t~:~~I~ TRACTORS: 1 - 2 Bottom---l Wheel 2 '" Crawler ... 
:. 
, J. ~ '" 

7P-I 
HI.': 
'~ ,." 

Plow Bottom Ra.tings: 3 - 4 Bottom---l '" Wheel 2 Crawler [ItJ~j//ItI~:}~:~:~:~:~:~:~:~:~:~:
1 ... i!! ' :::::1 ..• ' ~; 
i ,f,tj.. Z j 5 - 6 Bottom---1 Wheel 2 = Crawler ";';';';'~~"/c 

." 7 

." Over 6 Bottom--l = Wheel 2 = Crawler 
~ 7»1 PLANTERS: Row Size: 

1 '" 1-2 Row 2 = 3 or more Rows 
'" o GRAIN COMBINES: 7... 1'!::;~!,1;::'::::~;;Type:I 
". 1 '" Pull 2 Self-prop. Width-~ Ft. 
 
W 

CORN HEADS FOR COHBINES:
f E:~:}~{:~:~:~:~:~:~:~:~:~:~r:~:~:~:::::::}~m'" 2 Row 
". 

Row Size: If???~ttt/t?:::::::::::::::::::::::~ Over 2 Row 
0-, 

CORN PICKER: 
1 Row---l Pull 2 = Hounted n~~t?~~{f:~:tfrffttlft 

Row Size:N. 
 
\0 2 Row---l Pull 2 '" Mounted 3 '" Self-prop 
 a ff 

CORN PICKER SHELLER: ' ::::::; 
1 Row---l Pull 2 Ho un ted 

Row Size: 
1 Row---l = Pull 2 = Mounted llilli~jt[~t}j~~~~r~~~~}~~Im~j~~
---~------------

CROP DRYERS: 
 
1 Batch or Continuous Flow 
 I:~~~i~jjijjiii~i~iii~~~~!j~tttmttfm(:::: 
2 '" Ins to rage. Layer 

3 Batch-in-bin Ijjlj~j!jlllljljl!lijll!l!lll!ljlllllllllll!l!l!l!:::::::::::::::
FORAGE HARVESTERS: 

Type: Ht~~{{{t~::I:ft~~~~~:::::::tllIlll1 = Cylinder or Fly-wheel 2 '" Flail 
 
PICKUP HAY BALERS: 
 

Type: 

Row 
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